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Learning Objectives

Part 1: Understand the quantitative relationship
between toxicant exposure and induced (5[]

effects (Dose - Response Curves).

Part 2: Know about Joint Toxic Effect and Types.

Part 3: Know about four Toxicokinetic (GEWCifz]

71) Phases: Absorption, Distribution,
Metabolism/Storage, Elimination.







1.1 The Father of Modern Toxicology

Swiss physician (P=Jii) Paracelsus
(1493-1541) credited with being

“The Father of Modern Toxicoloqy.”

“All substances are poisons: there is
none which is not a poison. The right
dose differentiates (X43) a poison from
aremedy (%)) .”




1.2.1 What is a Dose?

e The amount of a substance entering the
body. HLf&— k&M IER ML 2 B &

e EXposure Is characterized by

— Number of doses. =
— Frequency of dosing. X%, #i%
— The total period of time for the exposure. #F

L) I [




1.2.2 Quantitying the Dose Jill&E K] E &

« Gram (g) Is the standard unit but mg is typical of most
exposures in toxicology.

» Dosage: mg (dose) / kg (bw) / day (duration)
— mg/kg/d
e EXposures are quantified in relation to the media.
AR AAF I I BE
— mg/L In water.
— mg/kg in food.
— mg/m3 in air.
e Variation in units common (ppm, ppb).




1.2.3 Lethal Dose(ILD):  #fuisi/h, w5t
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1.3.1 Ettect & Response
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1.3.2 Types ot Response
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e Graded Response (= V): () RN 5555 2 1E
st AL, w] B ARE Bl K R NI H 7 F RIS o
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e All-or-none Response (JlifxV):  (ZH) %G H e
Haeioe, MRS, DfFH 232 4505
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1.3.3 Graded Response & All-or-none Response
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1.4.1 Example Dose-Response Relationship
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1.4.2 Dose-Response Relationship:
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2.1 Joint Toxic Effect mee et

Toxic Effect: =H1EH, XN ERN, WYk
MU B B AN R B E A 22 00%, MO RO A R 3T
M A AE Bl #=AE H
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2.2 Types of Joint Toxic Ettect

e Additional Joint Action (AHINTEA) : HMAE R B0 R A0
e Synergism (BpEIVERT) « Gt sy A 5 B 1 A R

e Potentiation (E5m{EH]) : A& JcE:, (HAEM NI AR
=37/l k=2

e Antagonism GEHifERD) « fHE T, PR

» Independent Joint Action (JENZAERD) - 1 e







3 Toxicokinetic (##)fQii#) 7)) phase

e Four processes are involved:

Absorption: how toxicants enter an organism.
Distribution: how transported.

Metabolism/Storage: where they aggregate (Z4:) .
Elimination: how removed.
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3.1 Absorption

Ingestion Exposure Routes
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Inhalation (respiratory tract)




3. 2 Distribution
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Blood-Brain Barrier: [H il #4
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Placental Barrier: PHI#4)H
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3. 3 Metabolism/Storage

Storage Depot

Plasma protein (ML H): nlPEAELAr &5 &

Liver & Kidney: & HRHKRII4EAHEA

Adipose tissue (A ZR) et &9 2 4 o e 17
Skeletal tissue (HHEHLR) « FLERIT M 22 YA RS

Significance
Protection from acute effect
Potentially risk for chronic effect




3. 4 Elimination

Kidney

Bile(IH{T)

Lung

Sweat, Saliva(liyy), tears, Breast milk
Nail & Hair |
Dejection(Z&1i)




